S-adenosyl-L-methionine counteracts mitotic disturbances and cytostatic effects induced by sodium arsenite in HeLa cells.
Aneuploidy represents a serious problem for human health. Toxicological data have shown that aneuploidy can be caused by exposure to chemical agents known as mitotic spindle poisons, since they arrest cell cycle in mitosis through their interaction with tubulin. Among these agents is arsenic. In previous reports, we demonstrated that the aneugenic events induced by sodium arsenite can be abolished by the exogenous addition of S-adenosyl-l-methionine (SAM). Nevertheless, the mechanisms involved are still unknown. The aim of the present work was to study the influence of SAM on the mitotic disturbances caused by sodium arsenite. To achieve this goal, we analyzed microtubule (MT) polymerization by immunolocalization and live cell microscopy of mitotic cells. Our findings indicate that sodium arsenite alters the dynamics of MT polymerization, induces centrosome amplification and delays mitosis. Furthermore, SAM reduces the alterations on MT dynamics, as well as centrosome amplification, and therefore diminishes the formation of multipolar spindles in treated HeLa cells. In addition, SAM decreases the progression time through mitosis. Taking these data together, we consider that the mechanism by which SAM reduces the frequency of aneuploid cells must be related to the modulation of the dynamics and organization of MT, suggesting a role of SAM on chromosome segregation, which should be further investigated in primary cells.